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—wapta etewtopw tistaaggtk thm at tnnoB oqiBiA t»
th9 toTom of the vlaft la wenltate m& direetim* rev of the
verioiae of tMoaa rotf tmppmt» have trtm tested tlie
igi^iotttioci ot I3ie mre geoaat xnivmtim the sotiM
of VtBft on Z%)Of8»
Sto pwpoee of this mvfc Is to tMt ttie «ted rMletaMe
of «& oo«6»dhoel «Rd dmizfi^le de«t«i ^ tMum sotf fmrn^
Ingft the MiXeotlon of i^eb is to bo based ea « erttoty of tte
ye^utFOBHWtei m4 j^omiow ixmstl^tlims. A fuarltov
Qlijest is to Mice auolt laproTOaente i& ^ testes or iprffi^d* s
dostes OS 13m rosaXts asif oaggsgt»
Bsvm m uesmmm. & vmsnms
tsgtam onttoritlM lnTestisated tt» bmA aad i»cwtMU«lMi
«r redaelBg Xtm esamat of parcvperty AaaBgc by «lad. In hlo olr-
valMt ea PwnntiOB of ^taS ead TSre l«ss«a to Ita» 3«tl4SB68t
Bmry Ct6M.(18] Is ^9fe«d as foUmfti
•Tfae aaoemt of fofa ygagagly Aaftknyaa enaaally br «Satt
atti ftza is B^pnHtne» ead tbls 1ms sasstttBtes a hmiwf ftMik»
•tal drata iQwa «te state snA BBtlmi* Xa asigr Instaaais, n»
immtm ore due to e&relasastesis or Uapn^ar ««wterasttfia at
bulldiaes aad aaallgr to srevaatet* aiaee larannatieB «f
tt« Xaas a taildSag Is tettor ttUD rMowrtaraetlon*
Sba «ieattaB* "»hat aaa to done staraatarally to raduMS
atni teega to torasi?" is Usted tadar of QoasteoelAaai
as a iaktybmslm prtHo^m la a toUatla oa HosanRat fa Tmm
j^nattowit a Ualtc^ stataa Oaj^Bftnaat of A^tealtura peOilloft-
tl«at toy Heasy Gleoe (1?).
tto coctaat «f laasas 4am to atad la Imm mi tto peeatM-
itly of gpataatlae anak toaaaa by tottar atreetwel HaaljB tea
toaa tuaaatleatad )qr cino^e (4) as follow*:
"tto aoaatewrUaaal laasaa dm dtreatly to ulnl «)hb khst
8^ of tZie total olalas ara paltl oa taras.
rUta l.teae of qaBrtfaatlaBal fl—apt (ea v«qffOduaea la Tie*
XXTl la^aate ttat tte aalw lawwia era ixOA on totmags «&Mi
r--X
Mre 40wXiflli«d» aao«utl2se to to» total. DaHtUags
oat plaab are seoossd*.
*In a fwr mms ts» Aasaolitm ms wraaed ft t«semto*
A tmttdle &0 m 4rMtie In lt« asttom »nd fovM and o—urs M
iRfM^iieEttly thftt it is oomidarad toMoimimx to toild to
vithstaod OQOti etorae* Hoarvir* aarr fm of thcisa loaaaa
aaoaad i!Fy a tom^ tot by a vtaas af afi^oide aatora*
Pletoroa taOsm tt toildtae faiiwaa indfaato that aoaa
ta the taildtae aas atok aaA daa to tte aaakaaWe atow
««ra agagatraaaat aad fMair alloaifl^ laia tailtfiae ta
eoUapaa* TIhi firat pSaaa ^ IVitXuray aa la awy apparent is
eioat aaaaa^ aaa cm tha laaaaeft aida."*
Xa vaeivA to the effeato a^ iflad on toon etonotiarec^ Haavy
Glaaa.(2S) ia footed traa hia eimolor on Fravoatioa aT ^lad
Md Fira Loaaaa to Fam aoildiii^ aa folleaa:
*tha aatioa af alad upoa bv^dtnea haa aat ton toll mder-
atoad, vrtad pmiaoraa ia mam iaateaaaa aat q^lto ta the re* t.
maa dlreatioB to atmt oaa ordiawil/ expaat«
^OBa iviaoipie ttot baa aot bean ao toll oadantood ia
tint i*aB idr floaa paat a aaiMTMa, tba atotia praawe ia da-
opaaaad oa that aide**
u. c* Batto and «aliAaa Aatt^ (d) te tto^ leaflet aa
H^siataat OowtatetlM fer aaildii^ aacplals toa
effeate «f alad aa follaaas
«()fo9ia*MB«t»%mUHKtnaist9axnv>oxjavjoivtjaoe«m
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«avmarT«VaKainJ««MtfM««aC9aiis.
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sp«otA«
Am dOTlea ot root ma^pparta is «m ot aajov eoaescn
IB tts soDstmstloe of tans safi its skUlty to nsist wiaA
lottCs is SB Sas)orCa»t n^ummnt. Tbs ssrcna typos of tarn
roof «B«pperts in otBaaea tiss laoXaas tbs IsniontsA tettor, ths
bnssA nftw uid tbs tnss fnalae* 7b« toner too tuaro tasn
inrsstlestsC ss MBtisaaA nsd will nst bs eiv«n ftutfcsr ooasiA"
exetiea in this r^wt stBasv« tor osapsntivs ptarposas.
Ths roof tnss typs ^ tan fMaias tass not Immb steilsrljr
invwUflstoA imt is wbsA sztsasivsljr in tan soavtnetlons* It
Is i&eI«Ss« snone ^ tailAtas plsns pablislist Iqr tte ru s. I)0"
partasat of ^grisnltun aaft ttw mrtoas stats AgriaoltHna bx-
perimaet ststims*
lbs MleotioB of tto tjrps of frsBlug still rsBBias mm m
qsjor prDtklea oBtll zwrs AetsilsA iafonuttlon ralstlvs to tto
««apu«tim savBBtsgss of oseli is ^tatBsA*
row ^Jost ot ttis report is to study tta mSmtnlsaeoo ot
soM of tlw nr—sat of tan truss dosi^ns sbA tte posefiki*
lity of sda^tiiiB taob dsslem to tto prsssat ro^mirMsets*
Tte ofooUio flbleotlvvs are nuwd ss fbllosst
I* fb s*u^ ^ offset of roof step* «t sppssiP"'
MUM ef tte baildl&g and Oawataad*
tet*sai»e tte jMatUm imt
dlMmsloM cuai sov eftpseity per snuen roof*
S« ito tetWBiw tte losto m thm soot*
4* % ottloot tfi oaooan^oftl typo of tmos dMien to Im»
sraft OS ft tests fbr tests voap&mttn parpooos
MsVboft of TToostaeo
rtm aottioi of psoooiitte vwrlos «tth tlio subjsst sM^tsr
of tho pvoW^m ^UmlraA ana tho order tsiUmB ^ nrmwgmimt
•f tbo obJsotiTW sBOBMsrotod above*
oertotn typos of basa fvuttnes aro oteptoft to pertltmlw
roof si»^os as »o Oesertbod by Jester aad cartor (1S)« Ifeat
ls« tbo obi^ of roof ftotastttoss» to a 2&rgo <^«it» tbo to*
st0ft mA saIeotli»i of t^io of vtMt ma^f^vt ^^Loyod* Zii rloo
^ gaiBlBg sons iBfbfnatiMS that nay bo used as a tests for a
wyMloee of ^ Stftimttt tsrpas of frua^^ an att«^ sao
aado to dctaratSM t&e aiiiraatacae of the dtnomt roof tumpm
ss^ifi^od at tbo yrosaut tim* ms aas dona by Morarlce tbsat
In sappean&eas and ttie oofart&e aaa^lty par i^aato faet of roof*
JSBSipt Wn tbo t^rpo of trandag oi^Xcqrad, tbo cRMUt par a^ium
ftet does not soem to te mtarlaxiy afftetod by tba stegpo*
Jlttoatfi ^ w&ter ia aot aa ar«bitaot» but as a saJLaetlon la
InA t» be • «tH4(r tf Hm vn «h»
of fh» )BtXSia£ and telUtass of tte ^n•lf ml
to te wnnaMI* the reatOto «r ste4^ am kaavd m 1h«
(Qilnlnan tmA mmOLvaUm of raixtm» wMKvSties aatt lawetle*-
ters In that ftaXA. ^ jOM XonA iiiawH»Huim tan baasd an
aU^lar laveatieat&oaa. tte jnHjMm of the ceeT ^a^a to tte
oenr w^aolty jxr aqpuoKi fti»t a(r m veaftily anaatOatad fer
•tttidBM tern vidtii •• tami inr Bacarm (s) mU tar rwa aln^e*
•a dMUltoA «y Voatir aaS Cartar (IS).
Hsoolta
It ia aa« tlw teoM to datoU aniataetoral
6ftt amKy to atoir «K9n ta «M&r afmt «a «te egpaw-
•Baa «r Ite tam Mtsatom and «it« fiuiHaad. Xt t« oTtoa tba
luaaat aid aaa* aen^pUnHWa irtn»te«« af tte fsnuttaad 1mtl4*
tag eraap «ad tte ty»a or ab^ ef ita jfoet cuy det«n^aft
teiaaay mm unltjr sr tean^ of tte eattn famstnad*
Xa »ae«rd to toe r^aaamiittaa of toa daalea of
toUdiaea, Baorjr Claaa ia «aoted e» follMs {2o)t
"Siaaa tte fanar eanawt affialwtiy eaa^t Ma oaa
aaavebae aaa toe iwal^cateBBl sMMteet 4aea aat flad tte fSald
attosotlve, tte v^oaat^ilitlM far fem atraatorea yeaaeult
liM tlw aertmiltaraX oglaMn iM fte atete uA
be am rnmmmtmH wit*
ftwiqi is 0t wjor l^pwrtaM** Smtlkm *» to Iwrmimr Ml
«ltt «b» Mfif—lit batag «r a •iniwawrjf i
alM taM pro61«B of appeerewe, «b tii«
fwt* hM UtfcS* sttMtlm. ay etvtae Hm <•»!<• of a
Mm aoM MMt«n»tSM» it wiy ba paoaible ta taeerpeeete vwulj
altli vttlAtr MA tto awaari— tte ftraataoa aay >• itirBwa
vllfc Uttle or ao aaortfiaa a«MMav "0«Nl MioiiU
aatlafy tbraa ao^tlaaa: utility* •toamf and si^aeraaaa* A
umbmt of ralataA faotow auh aa wttty, balaiMa» peepertleB,
boant^t ai^«« «imaat«r» oolor* aootnut* harao^ aad aww
ttttlttgr liiflB«Dao appearaww.
itelattaw ia reef rtmpaa of tha fwitaat rtiiMtiii— affMt
lha vBitir <04 hanwar of tto btHUSas sapaov* muttt (M) vAirtaa
tto aaa« af tto 5W»er aarlfwunt »f tto Imim aaf tto aCfasta
of a wrtat&aa of coaf Uaas aa tMtZoM:
•snteewar «al& a hooaa aar mattmm la ita plan aad aoaatiaa
tloB to aU tto tvne/Om TagatTaniatii^ it viU fKU aa aa JMMl
toaa fwr tta ftaally if tt aoaa not aatiofr Mrfa auomenMswae
* fttm hmoa ttot la oat of buaoov^ vttli otob saavaeaOiaea....
"Saa* aortgMCT of xtstol iMiwa alao aatataia tttat thuM
aheuld ta oaateoity ia Ito atrlo at tto booaa aal oatbnildtaaat
'OA"
tmpa^MXr ta roof ISaoo. Far ogEsiiipl*, ma^ writer* aBlntets
t&at fiBBteeiL rosfoA oBtboildtasB tamiA • satab Ootontai kooM.
Zt «tU. bo oonoofloa that mlfoan^tr la tte eattailiaiaisB la a
Coalrod featiiMa aad ttat if reqairoooat* for ite 1mm pmt*
alt tte aaae treetnoBt, tte effeot lo a vary «m« om* tnt
ttero la aa for a aftawwt that a fllffMoat atyla of s
bflsae whOA teocde 19 tbe liawmj of Ite gvn^. z« aoau aoi«
imntml to •mttxO* ttiat tho pnUlm iteaia te ow af roiativB
aMaaa« elth eefcaale ec. tte aaaHiir wtaa at tte tesaa, oib-
otMaaiiag tte iatsor asaaaa oT tte oatbailtttca ty Aiatma
"Bmatmn bataaw tte lioaa* ami o^nr fara telldlaea la M8a»>
tlal aaA ^oolA te a vrcfelMi «f r^Uitlvo asaaM aaA aot aeaaa-'
aarU^^ ooa «t aladUtw a^rtea."
BopfclM (*0) atatea that it ia taposalUa te aanry oat
alallar arahitaateral faatiBpea throaetent tb« huUAii^ ttta
fnaatanA Aaa to the AlffarauMM ia aaaaoata aanaaaltj asA
atllitr* AutluirltteB aoaa to aflara* VuM naitar ar hanHBar ia n
enawmttwl nlaiaaat tn aaqr aaU rtaafAaaJ tawaateaA^ hat Alffir m
to boa «iia aaitr ia te te olttaiaaA tat a «faa» faaaataaA
baUASaea. satAaatly there sre sevaval aaya of aaaattae &t.
Xa raearA to ala^loity asA atiUty ia Aaaieay wapM— ta
ViotoAs
«Ta igaMHata apoB tte urahltaotiaa]. ^fp» at atruetmM ia
a faaet*ttoe tst 1»i!l all wllwtie dto*
Of Xtea tem ft—1,ly reaolTes itMlf iato tlw r%vm
Ite taormta Ste «tol« mIMim A«cld be
•emfttraatSoA* aa^ i6tall» anft ttn^ all tS^e ««11 laana asftlUM of
ttPCidLtMtoral cirnajamt ^Sxmhlt ba abaadcmad; esod this vlev ob~
tain aot only la tbe oatllaaa of tSfe« «Ktia^l«r» bat ia tbe to*
tffFlor i>laa of atrutftora aa ««11«
••®ia atrtbocr# 1«^ a^a tinanaa asnviaaad of tha dallifstfttl
arahltwtarel poMibillttaa of tte foam bmi» fKmlbllitlaa
ahitfi liaw baaa anpfwiataat aittuar by hie confreres ar by
9a9»34a at lasaaf and tbia mk baa baoe waaaataiwa «i«l i«»a
af mttlae fartb ti^aa paaiAbllittaa ^ta aa msfei frai tto
aattotla aa well aa twam tto ^apaattaal yfan^tot."
tfBg^&ar (31) luxyiOBaaa a aftifTiir Ttoa aa foUMa:
*3ia eraat vtaaat aaawMi v «Qr aatirial <&aii0a to atar^
aatar ia vaq^iMi ta Mto fa» botiaiaga attraativa ia appamuiM
aad to fit thM tota a aaavAlaataA aaahitaatoral aatoaa# C«ra»
fal attwticm to mlommtnl aattara of i2ropoartioa« mla* ead
armeafMBt* tto wim af aatarial of ajmnpriata atoma^r*
aad tto iatvodueUdtt of aaoimioaftl araiat«Mitua^ dataila at !»-»
portaat potnta xwdily troaafosm tto oaoally ugly end
tttilitarliui struature into buUdiaga todindiol aharaatw*
slffitlftT attaatiOA to tto lalaw alaaMta of gataaaya# fanaaa* aaA
rataiaiae vall«» aad tto uaa of tbiM aaaeaaerlw to tia tto
bttildliM tofatbfiff iBto a laglaal aaft ttaarly di^lnaA plaa^ ia
gaaarally auffloleat to lift t^a cntlra flpouip i^oaa tto aonea
plaaa« IJaoally all toildiaga 9t aa aatata dariw Iftair avAi^
tsotaral otoraatar f^ron tto mla 4aalltac and Vf^t ita m»Utm
la alag^ilifiad fan* Chnr alAboratiaft of wMtaetatal tfatail
ia tto laasar balldiaga w tba aoaaiW Mtataa ia aora liMly to
to wdeairabla tton aatiafytogi mt i&iiIA «Ma a«maa atroa*
taxaa to dia^ilaod is atoreatw <a tto aOatidcaB ttoory that only
-Ifl-
«m ttey be wwi« nttraoxtm, 9m aotampmasiiiB
aC aomm ot MrvlM tnllttsga w auwl« ivm Am
aMMscfulXy hem th« BorMlljr ggwwilg tvm titraviaptia ham taw
bvodeibt lato aiebtteetWBl liawMWii with tiw oU OWMMSiMtt
tout—a mtto* MHHMMW aod ulthoat attwytlag to
eatm tb»ir iHmUtf*"
th* liatted TafwiM— «tte« lattmta tbsfc law ftem 1Mb*
•iwaKl ta ttw "AaaUr sf la6«r«(it'' tte gmwirt—a wd otiMdr
abottia b« atlMvdlaatsA teto ta»lr proper Mlaitta^tp.
In MHW MM* St 1M wcpciMti* wft dtlYtOBlt to pvoperlT
Aw «oBtvft«t of • lertc* 1»aai vitt dlstlnotiv* root Ubm ta
«a<tar to M<n»» ^ AMlr«a MlaoM. siaUtfitjr Sa moT Asye
ima iSJMia «r • mjar eiRM^ of iailUatsa ttmiUtSm «h« jraUw
ar iBtf^ bbA fcermeey. Ob tte otlMar banO* «tilt^ wd Miinnur
w« «lis deeSdlae fMton t& tto aAMttoa oT • tam
sad ther tStmia mtt he wamittmA ew wm of a&BUsgritar
In xi»9f Xiami ead stav (88)
Wmtf ae ivsMoraun of tta taamdiHa or omop ef
Imild^biat ««p«i4b lansoty tow «^r f«mtar« Ibaa zoof j^iapo.
AS the olKla '^ iry* «r ymtf is ito aaat oawaaB m th* itimetewt*
«it* ^rpa maU ta tto mamt tealxobls for aaijttoaaaM at
unity md haroosoy of tte telXdtag grat^p t^ircugti stallvr maf
Xlaos. ISia Ool^ls is tn* 2aast dastrable tn this rMpMt
aad ttie sMftml Intsmod&ats.
7^
at St EsaSi Jibsstt miimim 3& wbsl seasslSsL^
s«vnm dlffcarttit Xypen of root tUmpmm hnm ban AwsX^pad
to ttui SMMSiMrr ten boj aw obA stom^o apaoo* TootCT
airt c»t«r (13)«3Awifr «)«• w «» Qoklit*, ecsOafA atA
Mer*. ntrlotti pitebea la tb» efMm met or* 1/S, a/B, 5/i»
1 (NT f«ai pitoli. swre (3) fwiA «• spuM «r », SS»
mi a» fMt ttw aoBt amie nun—ted imlUiac ptem
miA «w s« foot ««• m «b« l«et«a tMter* mptm. mm
M9Mltt«a wt«« op «0 790 a^MM faat ta amaa aaattoa ana.
An attavt ta aada hear* to the v^attaa of tt»
raar Aape to the aanast «r Kpaao per ^pehm foot roeT
oM padP a«MHM teet ptrt—f* tta dbjeet ta to dtaaotw aiqr
laportMt aaowata aiHwHaaam ^t aar extat ta «ie tartena tppaa
of roofa is naa. Dw aoapavtaona aava aate « nm foUoataB
Bawapttanat
X. ^t tba acMt of tte va«r mefnm par a^eme ftot daaa
aot wf aatertally wttli aiiaacaa ta alapa aM atopa.
8. That tbe attlttgr of a tats xoet ta pn§orttaml t» th»
vetaM af tta aoa apea* eaalaaaA.
3. !Bkat teza soar mom aavttoM aaa UaettnUaal aa«tt«aa
Bca aiHiuUlaaii troltaa aaatoaai tgr f««r ta propqrttaBai
to tta laeglbi ai^ tt«NfQre» the aQutse tm% pee eroea aaatton
ama aMil«aad par Itaaw ftoot of nor ta tta Xagtaal beata ftv
ef tbSLB «tB4r «• tm •nw 1m
tutam X, JX emit nx aoA tarn ertgai&MUy manttiitot rSetvM
Z anA XZ tar •paw of 9S« M aai4 98 with bbA vtllMwt
rtAmCUta ttf e aBd U fM(» »"J1. tta fcte pre««Bt«A is liiuwt «•
tkm erew aMttm srae eit «i« <narlfitt« of taHnw«
tb« atiwigp of 1«M« wmmt bar la aUU tHe sflaal psraattta
fOid ^iMQra «hi tey is osod ts hotat tit* lur to
tto paak «r tte Mm* awrtala afiwata^es appear «iiai partlmlar
csef idiagtea. The hayioad aarrlw req^lr«s abmt IS fact of
pa^MaOioalair diataaaa to iftlcftt to fttwttm wfl tta IxKft USm
iSim hay fl«rrl<ar lattA 1« of Meat valaa.
r? gt-vn am oewHraea a^pml^ Zoaatttt is ftat
betoa tt>» ifides of the mrtooa roof atuq^ea ms4 a 34 foot vldtft.
rie< II atom tbm amm vaanlta gwyhjaaay.
tba reaalt« ctf me atad^ aagr %• (iiwirlaoa ss fisUoaat
I. Tlia Oottia mof tlava baa the eraatwt aovawga aaya-
•ity per a^^ioagni foot of maf or tta f«ef« SaiA«iat to «Kt» to»
watieatian. na eMtaraaL tj9« off ze^ swin aaaanft ami ttt*
^atkia tbtrd.
S. tbm a^iu «r tta aeoef dosa oat affaat 12ia bo* at^aei^
t» a eraat aataat.
9* Of ^ jFoof tbapm maS Hamulam tooluMI Is t^U*
•tal^* tta lu4«l>t of tl» a««M or airman abenw mm floor
t« a natm teeeetset faator te dat«9disbi« tb«
•oiAJtastmxdpa4B2»«atTTvexmvm«X9pm
*«z»lSMna«mtowa%%mut^mmitanjeoj^attrntgo9%tvb*»
•jee«•T4«9<mtaJtqpnSostat*nuwiamaj'p^w$m
•«(fis)tumm^vMMSmpatptuSntmntOMqasii
•pwmamattfmotexnjpo
•q»G«nnPPdOMBjowavfm%stnjeadCt.t«*
»twogoB»MM9^atjawxftiwu*aeT%Biui«sBO»joadCtjtaunqt
40MOMAMB^wn««oMotni>%%mM%mto9fO94Ut%
•«naz»sfsmv^V«"MUM««l«*(t}ea»«a^<
t«CS«TMtJ9?JOiCtVTSeSSMfMB?vqiJ»MSBtWCtSWMIf•»tm%
-tfaaoa«X4batoo*XM^ptfjo•<dX«tpatmaeat
*9a%8««Xp«eatBss(9)3W»T0^yM»«i»riwm
«M<|BBH9»t«r{Orc4^pKO
je«|«M»f|nl)a2juiMiiBfanwifi^i»MiaiWB
•«aB)%«an3««.ttfatnapwotiKajmnooohmmh0%Wuvf^amv
•aWMe^sar^Xvosymam^«bcjo^jb^joox»TU4ooJ»
•sd£tofl»{A)avftD»«{eg}v
•amxMXstixtf*WKtAdwho**bj9a«nve•saiX^lt<>0
«tMansww»94TT«teaasa9«ntefsv»MatSaptwt}
joo*tu»qJOaoi£(xvmssA«aH?SS3Q?fSBSSS'
•wtmm'fBais'm'mwwfsm
*«Hl»jtoadvqijooj;
mna»m^'SMS«Ttai»djaot8Q»iB>Twd—«Smmoo
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TABLE IT
DISTRIBUTION OF BOOF SPAC£
iXOUirr OF SPACE 12» BELO'.? THE RIDGE
Units of Somparlson
Full : 9/6 : 3/4 : 5/9 : 1/2 : 1/5
Pitch; Pi tcJi: Pitch; Pitch: ritch: Pitch
^^eas in ciq. Ft. Gothic Gambrel Gable: Gable: Gsible: Gable: Gtible: Geble
22* Scan Tioof Only ,
• I ;
Area (3q. Ft.) 320,0 l^Xi.O 440.0: 344,0: 280.0: C14.8: 184,0: 0,
Area per ft, roof 5.5 2.5 6.1: 5,5: 4.9: 4.2: 4.1: 0.
Area per ft. periceter 3.6 1.5 4.3: 0.7: 3.2: 2,6; 2.4; 0,
5* 3ldewull ; ;
Area (Sq. Ft.) 430.0 285.0 500.0: 514.0: 448,0: 374.8: 344.0; luO.O
Area per ft, roof 8.3 5.8 8.4; 8.2; 3.0: 7.3: 7.6: 4.2
Area per ft, perimeter 4.6 3.6 0.3: 4.8: 4.6: 4.0: 4.0: 2.3
10' aldewall • • ;
Area (iSq. Ft.) 640.0 445.0 760,0; 674.0: 600.0: 534.8: 504.0: 330.0
Area per ft, roof 11.0 9.3 10.6: 10.5; 10.4: 10,4: 11.2: 8.4
Area per ft, perimeter s.e 4.5 6.2: 5.8: 5.5: 5.3: 5.2: 3.6
34* Si:ian itoof Only
1
.
X z
.
Are& (cJq. Ft,) 365.0 217,0 493.0: 422.9; 330.0: £46.0: 145.0: 0.
Area per ft. roof 6.1 4.2 6.2: 6,1: 5.5: 4.5: 3.0; 0.
Area per ft. perimeter 4.0 2.5 4.5: 4.2: 3.5: 2.9; 1.8: 0.
5* alder/all : • • ; •
Area (Sq, Ft.) 555.0 387.0 663,0: 592.9: 508.0: 416.0: 315.Of 170.0
Area per ft. roof 6.8 7.5 0.9: 8.6: 8.3; 7.7; 6.5: 2.1
Area per ft, perimeter 5.2 4.0 5.5: 5.3; 4.6: 4.2: 3.4; 2.0
10* 8l4ewaU • • . .
Area (Sq, Ft.) 725.0 557,0 833,0: 762,9: 678,0: 586.0: 485.0: 340.0
Area per ft. roof U.6 10.7 10.9: 11.2: 11.1: 10.8; 10.1: 3.2
«lrea per ft. perimeter 6.2 5.2 6.4: 6.2: 5.9: 5.4; 4.8:
•
3.7
36* S-pan Hoof Only
J
. .
1 1
Area (Sq. Ft.) 458.0 200.5 576.0: 404.7: 390.0; 200.0: 188.0; 0.
Area per ft. roof 6.8 3.6 7.2: 6.7: 5.6: 5.0: 2.7: 0.
Area per ft, perimeter 4.5 2.2 5.0: 4.5; 3,9: 3.1; 2.2: 0.
5' sidewall • ; j «
Area (Sq. Ft.) 638.0 380.5 756.0; 664.7: 570.0; 470.0: 368.0: 180.0
Area per ft, roof 9.5 6.8 8.5: 9.2: 8.5: 8.1: 7.8: 4.2
Area per ft. perimeter 5.7 3.8 C.O: 5.6; 5.1: 4.6: 3.8: 2.1
10' sidewall • ; • • •
Area (Sq. Ft.) 818.0 560,5 936.0: 844.7: 750.0; 650,0: 548.0: 360.0
/area per ft, roof 12.4 9.9 11.7: 11.7: 11.7: 11.3: 10.7: 8.3
Area per ft. perimeter 6.7 4.8 6.9: 6.6: 6.2: 5.7: 5.1: 3.6
Area within 12* of
•
*
ridpe • •• j . •
32* Span 212.0 236.0 82.0: 82.3: 96.0: 115.2: 144.0: 170.7 ,
34' Span 210.0 189.0 72.0: 82.3: 96.0: 115.2: 144.0: 192.7
36' Span 205.0 249.5 72.0: 82.3: 96.0: 115,2; 144.0: 216.0
: : : ; :
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this tgrjA of %3n»9* Cly4» imt sttleefaft for
fitrttisr tests oaft SserQ#tla«tlcm« beoausft of its ratiioo doidLe&
tt&ft it« Inherent a4v«nt&s^s nantiOQi^« It Till 1>e of l&t«ffMt
to sfrte th« remits of t««to wAtm t!» aoM roMit diita m&
iafors3ftti«st 1& roeoft to the ^strit)aft*
tim fo2!M8 to iriad} liMPOlqr it la pQ»slb2j» to oalaalata
^ voflDlUac wlad foroa* situ a groatar 4a8r«o of attnra^*
Tte teats flore t& ^ pegpfbysBC la a naner atidlaar to ttess fner*
fooraat V7 sahasara aad Clotk (6) tat raad^ted for tts
partlsnljar ^rpe af tmas lamlYOi* Tha raaalta iberadjA affcrd
a valaaMa rav«ria» af tfea ci^pda traas» teaoed raftar ibA
laniaataA raftar ty^a of 1»ttra o(MMitruotltMt>
agasE sS. Mai tr^wyy mmttwHtatt» zt t«
MQwrtenee that vti^ oreatM a fane md tlmt jjhiuw 1»>
ttPMMs til* VBloeity. H—liia 4Mel^p«d tte eqpatlMi
p • K n ^
is vixiaii P • Preeeiua
D - DMtsity at ths air
S • A «oBstaat
'noriOBs vsluM «t S aitw la om (S*). ISMraretlMl vslnss
ttMT S» tmUmtaaA bgr XMaeMr (£8)« mn tami t« to
1
apivwIaBtelsr Srydea and Hill (9) ftiuad sisdlar «ac->
perlBeatal relues. ua« of 8U^ forssilas ocmsldars <»ily
tto Ti^ooity eeffeots of air ncrrana&t and not the ra»
aaltlne dlffarmkoea of the atatia xareaaiiraa of tbe wlndmrd ead
laa al4beB» ^lia forsaar* aa apipllad to huliainga, ia an Inveapdl
foraa and tba latter la an ootward foma or peeasore*
Tor eonraii«mm» thaaa preaaiiraa vlll be referred to ««
aagatiTe and poaitlTe proamxresm
.Amatein (34) aad Sjlwatar (90) did not find t3ia applloa-
tlon of formulas fvaetioal in tlw daat^ni of airship hangers,
sylveatar (30), aftw an axtansl've laereatigatlon vi^ a nodal
exposed to air aoTemeBta in a vlnd tmoA^ aoaalndCNi:
'*l$one of the effoeta of wind appear to be raauoible to
aia^le fomaiLae exoept the effeot of the ao^al "irelooity head"
and ewa this ean be stated in nathenatioal tflaras oaoly la magni*
tode and not in diatributiod*
*'The noat ie^rtant phmumenon observed in Itiese teata la
that of the large naeative preasurea ililoh are axofted upoa
buildings by «ii^. The ezrtenalTe areas orer ahi<^ these pre8<*
sures asra exarted is aurpriaingt but tho extent to idileh t£iei9
consideration has bean negleeted is even nore awpriaing* All
oovaring aaatcrial seeured to a building, irtiethior roof or walls,
^oold ^erefore be aeoured in place in a»h a mamtm aa to
vlthatand an outvmrd foroe aa ^eat aa the TeXooity head of the
highest vlnd to be expeatcd in the locality of the bnilding.
*'Xa ttie deaign of all truaead bunta^ aonaidaration should
be given to the case in which the full head of the wind ia
exerted in the ontvard direation^ and if it la foiaad that the
outward force is sufficient to give ^e traaa an outward bending
moment then all the Ese^era of the tnzsa whicih vera formerly
tenai<m oaobera should be deaigned aa to carry the net reveraad
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gftuwa tf utaA to naoeitoaA Iqr tto ttt ite
AMRtea SiB*l«t7 at Ot'vtl Bi^aeenae «b ^tUL nrialng Sb
StMSL BitiMlaes (S).
urailirtaa fgaqnwMy tf MWi pr—w or Mefi wtaA
wSaslUM as • taaito far Ibm aaalaa aoa Uft of r bedlUtae
bw iaaraaticBtod toy Tho— (SB) for aonUt&Ms ta Xae*
l«aa» B» irtwttor famatteattOB for looaltnaa im Hita ati—fi
ha* tMB t«atf Mfendatoa «r poblUieA,
XaEtacakl pre»s*ire« of butlfllnga iwrjr with tlw alan nad
lomttaai of th« opsBiae in ralatloK to the fttpeatlgn of tba
«iaa. sylTsatar (W). rig* 4* tteaa ajpraataMe intacnd.
preaawraa ttarau^iMit a talldlae «i«h an apatSxm aa^oaad to tfta
«tad.
Wafl laa* n* datwM^tta* mt atttf iMiaa
as a bam voaf Invol'ws Ite Maatdanttaa tf «m pMMU* fir**
(laaaagr «f itiifi lOaA veileaitt** and tiho raauXtteg ai^pXtaia waB
aietrtoettae at Um 41ffaewttUflL praaatarea batwaaa tta lawMf
aa« antav wnxia aatd raaf the Cm to the llaltoA
itfaraatSawkl rawereea, aa i^pfractaato aatiaatlM aT
valsna toeoBH a naaemitjr.
Dui detaamfaatioB on the hi^»t pc«Mbl« «£nd vtfloettjr
for i&t«b a team roof Is to b« da^Lgnea ia bused on Va pratwet
available yeaarSa of to* ?• s. Wealbar Sursan «aft toa
SBStltieaa ct tb« atljMl. Aa a W aila a hcur vtad ta toa
wind T«looi^ reoorted ia Xsmi asd m It has
at «Ba7 <•» staUoB, It Is not prebdbla that a
tam idll M MQiMett to sMb a vtafl dortag its asoaeate Ufis.
X 90 Btia BB tumt «iaa baa Ihmb xmA as a taaia ia tan rasf
(S)» (6)» m& (SS] aaut aa naalta btve ears ts fea aaaC
far eaupaieMve swpoaaa* a alaUar wtaa valaatty ta^la ia
tMSA* nMHta a foatar of aofe^ of 2 to 4 is OMSg tba vfaA
im ooasldapod maple ead iosttnad e«»aait«ally.
rt» aseaitnAe actfl dlstrlbatioB oe «m ftlffaraotial pem^
mwtm tetaaen tha Subht and outar vaUa and roat ct a tatSAiag,
sa^presaad te vsZoat^ ptrsasMis aaafXtaimnta* narr «• fol*
loaiBes
1* ZttraettoB af tha wtad*
S. iM^att aad aisa of apaotnca*
S. na sit^pe of tto rear Md tut3db^.
Stasa bam feraaam ara amas asattaaal «te tioaa «121 ytgf
«ltt) Ifta atad Imds of tba pca^loalar orosa saetioB ana IzH
vol'md.
. witb atad dlraotiofis langitnrfttBBl witti tte tmlldlag, asc-
atiw pvoaaoraa axiet throtK^taot <aH>sa ssattoct ana to an
•anwaatakla sxtaat asar tta aada. Ftg. 4. Large epeelegi#
aa iasladad ta tba axparlnoats bjr i^vBstar {»), Tie. 4, te
aet aztat ts ban balldSaRS.
•» atatliv vtBd tiBWiil «39«tawl« mi 0Bi(&nai n»tm taw
IwfcUilfcna. 71g. e Mmc* to 'iwnawfl wAostty piwaow
ttasMM iMP « orew aMttoB «• a frnmiA root Mm «lit«h IkM
tow Mttntad an turn benls of ikoiw n»« •taltor
amfea* sSsttop mm m \m$AB ftor tb« Urmrtl»
gRtiflu by s^mwse (M) maBL as reeemmnlea Gl<m (15).
For ouufwilun— of eeeeerloo* saA fwrttwr ottlOQlaeHfM*
•Itaorations ot tkm tram ftootgn of Fig. 3 van aa* to oottMni
«» «w flaBWHX gnetetd roof OBtUm of Fie* ?• SiaM *• «•>
t«tl« ar alte vaU. sod lugr •o" flow* •*« w* laetedBft is ftla
•«a4r» tt is enOBBt tta* the •oOtflmttOM Kill l»m as •»-
fewrial affeat oa «w jvsattoal vaults. fvrViermmt aa tta
bi^r M>« ia to pTOVlda an niwwwlaal irtoxa0o vaaa of taqr* tba
at Oa side mils U pnMLmtlaal sad mSaa atlfe par»
tlaitlar eoadltions and Xoeationa. Tha results of thla inraatt—
gattoo aboold apply ecioHy ^ tte wriatlMs vithla raa—MiOia
Itetta.
Xs ton fvaataea aa <toi>S|^ad Olyte (•} ^waaHMa a* «mi
rmf mxettuMa vem tranaratttad throtj^ ttia raftwra to Cm tnas
Jatata at tha xftdQa* platea and porlla. tbe aiad leads am
*1—sfwra- aaasaBferatad to tliaaa potats.
flto valMl^ ^aasia* toaff&aiaat dlasraa aa astiaatad ttm
a gtotoel xoof 6» Is asad aa a tosla for aalsulattae
of tto aiad MfssMiTS fioraas at tto poSsta iwad. ^ a attwtlon
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Experimental Results of Model in Wind Tunnel
Dryden and Hill, 1931.
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daaft wttfkt tHa loaar raoT aaattoa cad tKM aaa fooAd la tm
068 pooBfta aaa Ite n^imr 401 paanOa*
71s* 8 i« a atvaaa diagraa of tea Slyto b«ni troM aa
adoptaft for tiila li»mitl«atiiau tbm raatULta ^av ttet aaatoara
«iMi an ardiaarily waaiwart to ba aadar t«^^aai aara ai^Jaatad
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LUis:£R SIZES & voltji.es of Clyt:: "ht-ss ?ra::i!ig
Used In Celculetin/^ Deed Loads of a 12' length Section
Section Use No.» Iloninal Slset Actn^il Size
Vol. in
Cu* FTi»
Upper ' Refters 5 • 2"x6"xl2» 'I 5/o"xD 5/S"rl2' • 3.81
Section * Heeders F, » 2"i4"xll* •1 5/8"x3 3/G"xll• ' £.70
Hoof Only » Ridge TT * J:i"xlj"zl2« •1 £/F":<:C- l/?i"xl2';' * .64
* Purlin 1 ♦ £"X8"X12' '1 b/b"x7 l/?."?:ir' ' 1.02
-r
t
Total Volume of t^per Frame ' S.l^
t
Uoper •T • • • ••
Section ' 0. Truss 1 ♦ 4">:e "?:1£' ^3 5A-"xt r/:":-;!!" • 1.70
Truss ' Col £.r 1
» £"x6"r9» '1 r/ "xc 0/ "a • 0.57'
Fren-lng ' Su-DTJort 1 » 2"-4":c3' ♦ '1 5/."xo c/'-xS?' * 0.14
Only ♦ Tie 1 t I'*x6"x5* 'ij'ic'.-r. * '.16
* I. Truss 1
t 4"x4"xll» V-JL/:C/ -"xll» ' 1.90
Upper Trdss - Tot&l ' 3.^9
t
l^ipe r ;.ea*lori - '-Ot<a ' 11.74
f
Lower Roof ' Rfcfters 5 2"xc"xl4' 'l £/e*':ct. • 4.45
Fraalne
Only * Purlin 2 1 t/z"x7 l/£"xll' 2.03
* Headers 7 2"x4"xll' !l &/-"x3 5/0"xll' ' 3.15
TcSel Volumo or :^7/er Roof Franing
Lower Truss 0. Truss 1 4"xe":-:14* ,3 &/e"x5 T:/- ":cl 4' l.C-S
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Erfcces 1 * 2"x6"x 5* 5/3"x5' 0.32
Support
Tie
1
1
' 2"x4"xS.5»
i"x6"x5»
1 5/e"xo
.li/lu"x5
5/::"X-3: »
5/.-;"x5'
:.14
0.15
T|0*^g1 Volume
Tov^l 7oluu.e o;
A
3.91
iotver Section
."OTE: 1. Roofing - Corrursjted sheet from Qsre To. 26, r-f-inted or ^'1-
vanized, "'itii be&ders rnseed £4". '"eirht: c&me rs for
netsl roll rooi*in(^ over 1" shestliirt- or 0.91 lbs. per Sq. Ft.
Zm 7/eight per cubic foot - Dou^-Ice fir - 30 lb.
I
*
1
.0
V
et
o
o
ty
P
re
&
A
u.
re
C
ft
ef
ft
ct
en
tj
1
»
3
-
^
^e
su
-k
ta
nt
Ce
«f
Of
S
ec
ti
on
s
O
n
T
ru
ss
M
ar
nb
er
S
F
ig
s5
F
^e
&
ul
ta
nt
V
el
dc
it
ij
C
ec
^i
ei
en
tA
of
A
cc
tM
nA
P
'9
2
C
..
3
1
.+
C
.
»
2
1
J
V
at
ue
i
O
f
C
.
O
ri
ly
F
or
th
e
R
ir
fi
eu
U
r
D
v
T
n
tn
^
io
n
d
In
rv
lv
«
4
C
»
'
R
ei
x
tt
an
f
C
oe
.f
F
or
Tr
uf
cJ
M
em
be
rA
.
C
,-
M
.a
F
ig
.
7
D
e
te
rm
im
ti
o
n
o
f
V
e
lo
c
it
y
P
re
ss
u
re
C
o
e
ff
ic
ie
n
ts
fo
r
T
ru
ss
Jo
in
ts
.
h
•
2
6
1
D
-L
•
f
+
it
f
L
in
>
a
'
»
«
fl
lb
"
»i
•
S
t
r
e
^
A
e
a
lf
c
7
»
'
^
«
O
0
m
M
M
1
2
0
0
P
o
u
n
d
*
9
«
a
fl
L
,o
ac
i
S
tr
t-
S
iS
O
ia
g
ra
m
•
'i
x
«
—
U
i2
_
S
t
L
o
<
i4
D
ia
g
ra
m
M
e
m
b
tt
f
f
n
d
.^
D
e
a
a
L
o
a
a
a
7
C
M
P
h
V
,^
,
a
9
e
-
M
P
H
W
^
n
d
U
O
-M
p_
„
v
\\
n
d
W
L
V
V
L
T
o
ta
l
W
.L
to
ta
l
»
«
-
i
t
-
2
«
i
.
I5
S
-
4
J
1
-
IL
-
7
«
6
-
J
-«
7
a
-
1
-
8
7
0
r
4
A
0
-
4
7
0
•
£
6
}
-
2
0
9
•
H
7
6
•
3
0
6
I
h
d
-
6
1
C
f
1
*
0
-
4
6
0
>
2
3
1
-
3
8
9
»
-
2
0
B
1
-
3
0
*
0
9
5
*
e
»
5
»
2
4
8
0
•f
-i
-t
a
o
•^
2
6
3
0
•
2
6
9
0
I
3
0
•
8
9
S
»
M
6
0
*
1
4
8
0
>
2
0
j«
2
6
3
0
C
-4
-
«
2
0
♦2
2<
o
•
1
6
2
0
»
M
9
6
+
3
0
7
6
•«
5
8
<
>
5
9
6
6
t
<
1
-5
-Q
7
0
I-
I2
9
5
.3
5
7
i
♦
2
7
0
2
'«
iS
5
♦
5
4
S
5
-t
-i
e
-1
6
7
5
-1
6
7
5
-
2
7
«
f
•
Z
7
6
i
-4
9
2
5
-
4
9
2
S
9*
i5
0
-
l
i
r
a
-
l
e
?
#
-
Z
'H
-2
7
6
4
•4
9
2
5
-
4
S
2
5
F
ig
*
8
S
tr
e
s
s
D
ia
g
ra
m
fo
r
C
ly
d
e
B
a
rn
T
ru
s
s
I l|!>
>
^ad|^ti>otdApujm
909sm^iEHk
f»»tta>e»gpAs^naaxoq^raTtt3«^^
<m,7iiKpo»wmMX^xsb<i
3»a4tt»T3am%•wt«ac9^oe^
1|%ai3^^&t|$iputfUO«umM9O^*t
SdATV>^f^irrjETO®^
tWMOt
-•10^09gewijo
•aana^aj»<l^
Of9$a^|::c^99q««r|tt2ft%ai^
JOmi%u%%x^wi^eo
p»ommojB^JOmt%s^%x^^oi(:«Xq
«^aucdd»aq49iss$x&«9ix^itt|«*«»nToeTOApu^AT|Slp.|<>9
•flum^oti^OBmxm^mtmo%&xmrMd^o«ca%$fmtv&
%in^tSjjwi99d99*^Al!aA.att£»%JC9MWt^^O
^JO#04^9»I19.1A8q1209
MKp&a»aoT«8Mfc9i£mAMbujoii^Smafo0^^^sr^oot&op)tt;
^tMxnnia*,*9%«ari«oi>swuii9jois^^tj
O«AT%OOf«00JS199^
l^iiKKl^iaSS
*Sr*
SwEttt;ei|»«|MMoe^art|»je9an«ei£*%
*9^maof^ttouvp«Y
WT%TOOPMk0%aVQ9.pi9mp««vtP»Q^
JOwx^wtx^^^«^i^eapas«9t^*s^TC^
90%noaat^tosaonucj;9af|«d%-pvpoii^go|%aiu^«aQO*s
•9W|o»^a«f»vtwr
1^o)soi^jbo^m4«feiapoB^ws^amx^mtoQ•z
*g»pawiT»iriso»f0Mjeva&n^lsaJEowail)pmpotass
Mlmwadi»ezp»ttposaoopsosyooonoa^*i
:«itotI<>i9ttmsmfli
«q|98|»M%^MOpOPGUlffJiopOHtOBPWmpX»•!!£
M^OMSd:J»P»t||ini
*l«fjpo9mTW|HOttoff»mam*«oowipm
ITta'o^ncl
mpft«s^f««pmiut^ttx^4iGM«%«pO)XM0«0|£*%
««)ic|o(smpaayL%9pomotm
pm11^104mtQdOfte^mio^Qi:Xtoisoo^Xo^
%«aj3Of*7«ipio%mp*oou43JO
aoQonoaxiopat^a«^;»|op«a*t
•mSfOOp«iXS4|p0%9XI»I8O^
««tlMOIRSQpO^OlOOIOOWft^TA
oWM»om^1R13CTJPIOtan^Oino^adkMo«£*3
§• CoUeotlra 9t data and aa^sertatlam of teat.
a* MPlaatAon at J<tfsta of tmm aaA prtooary
toB^aa aad ataq^raaa^ araAtars*
ii« aaearttae failsraa aad atr@tt»«
of MX aeola se4a|jr en^ Boat dwirc^la for
ftaaoxeta ^msXta* Bamsaa of t3ia v«q»iro4 aaafftipe Ml^ta
wA ftjatta» taata an acM& ORMtola ara tao ajpaaalya Is
ttw aa6 swttrtaX to be vllMs lOia f^uiit^a XlKlta totoltatf.
daaniaa ^ Ita aiaipltait^ aad attor raaaoaa siratiaaaA Xatar*
tii9 1/S aaala aotela mm aeieatafl fov tisa taata«
Ravtaa (29) prawd that If all praporttom nra aiidltir«
tba m^ta wa tsdojiastait of alaa. Aa It ia faMiiOa
ta aaaora sntoetaS. far «Mla aadalg i^tlae ^ rre^drtleaal
S^a&aai pra^rttaa» aertaia eonraaitoaa or pri^wtiottiti
Oisftgwa era oaAa for tba aaala aoMl tMta* IRm tettitr and
iflttit atraaetH la ivaporttae to the a<ma alM ara not aa
raadlly wrlad aa tlia dSawmaloaa af tto wtcrtiOa af aanatraa^
tias*
SHa aeloatloB of the 1/2 Male sxtdal. aradMaa ^a area
wpoaed to tha vliid to 1/i ^!ia tUl aaala araa ani
'(ftfODBftMdOaiM
«BM*iwnvwwiitiwiwo*•«rc^^4«!*iil
•ItS£«TmcBsa•ywwne«yiWMiLiIm9mjbb^rt
ITVf>vmMt»mpwaaa«nfn?v*Miivpl
®SW««»JKJjp^>4i«.a«n«tarnssta«nTTO••IW*j»
«f«a«!%nj;vmrsckjimn«ii[setSaoammaiut
Se$8BIBfiEISeiff
*XZ&PB»Its)smfimui9WMiwujiaM
•acjr9oaeei«swnuixamodacf^^f/c^s«sistpou•«ffijs«9t»u
aammJt$»^sovfwxt«»*«•!•g/tfowmsvfd
91B(t^toe'tapoBatet.^/tt^v^loaopvmvtwaans
aanamMnyojRl09,pm^tXAtsipoj:naaxmm^JoeosiS.
-oaaq^mb9«|«|faM>V9XlpUBOfffiet{m<»»iiaiB•JJB
e%iCttU*«<nffsc9tz*#!»•pw»twywamfaaawt^pttsMna<|
*fM»f^nxwiaMf«w{trctiijfoettnOw09estaanif
9ei»86naitssnntoe0%sars^<»i«em*«T%m*»»bT
iie»Tcu«t¥««R»fMa4d»K>*jBtem«IaJatgwBwnJOfa3a»^awn
•«a«»aBn*M••«»Sstei^^*s/t
9080«ratoAxpet^^f/tmuQwsnMOsaoa*rtamUW'W'
tllinaas«»wtDTaaaBf?ahvtx^vtmaaaTU>9«tl*
mmmmetcfaxai^josot^MU^sfxeojo^
i||»WW«VMftaqji•neetljedMff•)»9m«T«P«*CatmnKix
mOBm*
•^W#"
5
-f
a«
s
Jh
eg
r
pi
m
s
3 O
n
E
ac
h
S
id
*
—
^
•3
-i
O
A
In
P
a
e
h
P
i*
e
«
ff
i
E
ac
h
C
n
4
l-
Ji
fx
a
fi
—
^
a
m
a
A
t
Q
L
o
«
v
a
r
5
—
2
d
N
a
il
s
In
fa
e
h
C
w
d
Ji
*
2
t|
-C
at
h
j—
J
tk
l
in
a
a
c
h
E
k
A
»A
2i
|-E
a«
h
Ai
<t«
16
X
JO
--
fa
r»
,
^
la
a
•"
I-
f-
e
o
/f
♦a
-2
0d
N
a>
U
rn
C
ac
h
£
»
<
(
S
-
in
N
«
iU
I
n
E
a
c
h
C
n
a
«*
X
2
ii
'
E
a
c
h
5
(
d
«
-
^
(fO
S
P<
»a
•5>
>«
ar
R
nt
^
fr
a
j
'
F
o
r
n
a
tf
t
J
~
"f
O
nl
jj
2
-2
0
a
I>
i
£
n
«
h
.S
tu
a
2
~
0
<
*
In
£
a
e
h
5
rw
d
^X
Z
'L
ag
•5
c
ra
2
-I
n
E
a
c
h
-S
T
ud
S
p
a
e
m
<
t
i
In
c
li
a
i
V
s
.^
-7
-^
B«
1|a
2-
}i
"x
2H
'*
w
'
R
a
t
e
-
.•
S
a
*
O
a
ft
ii
l
$
-2
ai
M
ai
ls
1
>
J
ti
E
a«
h
C
n
*
{
it
x3
5-
£a
th
Ao
te.
^^
1
X
J^
-E
ac
>k
•5
t«l
e
T
k
«
(»
5|
'*
34
'e
n
£
a
«
>
i
iS
td
a
S
-
iO
tt
N
a
iU
^
I
Z
-1
*
6«
1m
7w
^
o
ih
•S
ra
ta
-
•
S
c
a
le
-
y
v
tr
ic
k
L
o
a
d
-
A
P
ia
f
e
(J
o
in
t
D
«
ta
tl
&
A
e
Jo
in
U
Jn
E
x
e
c
e
l
J
Jh
m
a
r
P
tn
t
"
j-
i—
lO
d
I»
i
E
a«
h
-S
id
e
!
^
Jf
to
U
fx
JV
«5
fra
^
E^
«(
ke
t^
>.
£ff
Tf
Ei
-—
*
i
5«
iM
Z
t
O
f
T
i»
t
F
ra
m
e
•S
h
«
«
v
(n
j
T
ru
&
4
M
au
M
^v
iA
j
i
-
>-
^
X
ij
Or
oc
Ka
f
|
t-
y
X
fA
S
^
or
lu
t
P
a
rt
O
f
T
^f
tt
p
ra
v
n
*
.S
hO
K
V
m
g
M
o
d
A
t
7V
u*
3
M
o
u
n
tt
n
g
P
L
A
N
O
F
C
ly
d
e
:
t
e
s
t
m
o
d
e
l
t
r
u
s
s
<
3
h
o
w
in
g
O
af
ai
(&
O
f
C
o
n
sY
ru
ct
k
o
n
A
nd
M
su
nT
tn
g-
V
V
in
d
L
o
a
d
D
>
'«
c
ti
e
n
s
A
v
id
D
e
a
d
L
,o
a
4
>
M
ed
al
5
t«
e
-I
^
F
ig
.
9
T
e
s
t
M
o
d
el
P
la
n
to I
?
ig
*
1
0
T
ru
ss
T
e
s
ti
n
g
F
ra
m
e
an
d
E
q
u
ip
m
en
t
ii 0 1
- s
maunt
toBLsanm or awonsKabo. am ss&s
FOR t tESt mm 1IQS£L
I i Loi^ for Teitov Pim or Oo««X«8 Fir
40t0aX iilsso
t
I 3el0oted Siao
P«BST d F.i-.r.
•
R»P.t
: :
iL.L«sPeiiiar ds V
•
60 240
1
420 3
t
GO I
•
105 t 16 s
8
64 8 Ufi
40 xeo SOO t 40 1 90 1 10 8
8
40 8 90
90 ISO £10 t SO t sail
s
a t » % M
ao 00 140 1 ao t » t a t ao 1 ao
20 04 US t 16 t ao s
8
4 t 16 8 as
IS 40 04 : la s
4
SI t
8
a 2 IS t 21
20 40 90 s XO t S9ft
8
14 s
..f.
8
8
8
8
8 se
J
SO :
X
a 1
«
8
8 8
«
8
0 8
I.
u
F*L«.P* • Full load in pomte« prtilX oat rwis**oiu
F.h.t* » FttUL load la po»d«» latanl rsalelwes.
« Pull out MoisttoM in pouitoft
t*L« - lateral poll rMlotam in
*•_=?.-
i! 1
1
?
4
tf
•
'
I
»
3
o
8
'
S
I
i
9
:
f
3
!
^
g
«
!
I
w
i
n
9
6
E
I
I
I
i
?
I
4
I
I
I
I
i
IS
%
a
{
E
i
I
s
I
T
R
t/
-i
S
T
E
JT
JN
S
F
R
A
M
E
U
7
'^.9
if
%
he
iA
7t
<
^
-9
s
-
a
-i
«
r»
.^
'*
i.
9
'-
9
'z
Z
F
F
^M
C
d
R
E
Q
U
II
^
jS
^e
*4
32
M
M
rt
Z
i
Cr
e&
&
T
ia
ft
Jb
m
t*
Z
a
Z
'
C
ro
a
t
B
ro
c
w
C
n4
*
A
il
't
Hb
eh
A
ll
ft
o
lf
A
r>
'*
i
-
ll
Fr
om
fM
E
n4
-^
'A
ka
r<
-/
n
2
\t
'A
,
•If
•
3'
pe
tw
€«
n—
I?i
^<
>
2i
A
A
ll
•S
^t
M
r
E
d
ju
X
|r
^'
-a
tn
.
C
cn
tv
O
f
t}
o(
u
fi
o
j*
D
>
*t
an
ce
«
C
ro
«
n
F
la
n
a
u
L
E
^
»
c
*
~
jf
-F
cr
a*
.l,
«9
^
it
-
l.
«
q
ij
—
fiw
3
'
L
ag
.
—
£
c
a
(
e
^
T
3
P
L
A
T
E
-
2
&
P
ig
.
1
1
P
la
n
o
f
T
ru
ss
T
e
st
in
g
F
ra
m
e
I o
i
o
a
«aM yo»agiiI)| mm st «Mh porllft loli^ «id «%
Ite irtttte Ml«v ttw Joist WON •owiy biAtod to «
Hy—ial Bioilrtac ttMae Mad la Tovamr tMto* Ite Mtbod
iPtiiUJaMs is MTo faHy iHuw in Fleorw 9 uA 10*
BBSstijBSlsa sdL tiyaS. 18^-
Sm aataal wiaa 2)0a4i apiiltsd to th« X/Z amIs Mse
HBdal «*• •qjnal *» 1/4 fb* fall alM ntfiaft iMte «f TIMI* T«
tiM sotml ar U» —umA ia avpljriiie tte ]«a<a
«BS s^^mX 1» «m •Mle aoM. trtaft loate pJmm fb« frlctlw
IflSSMI is Itl*
4Manila» IBM tctWLom Immsm in ttc pall«ar* *•! «*!••»
«lw l«t%«9r wpwia»a liutu—u tn mbIm maA itm yiWgi
et lk« tno asaXM Pfcttlwa at wrfoos iMte* ne> 13* Mnt#
Hm »bM» ma raa wauaft tao pa21«y» ao aa to wek* a «0^ aa^
baaA 8X««I aoA. Tie* 24* fba loatfa mwa dTpUaft tojr ae«Ba af
ttlMMliae tl» aiAle «t«b a aannr aooBtsA m Itia a^sMr aatiia
to i^oli tba aaStla «na attacftal* tti» dtffwaaa ts tha aaala
rcadtag y^jreaeetofl the mattm loaaaa. 31irta«r taata wr*
aata Mr and isso aakle baaito anmat tlta pallays. fae
Uj>oa ot p«Ueyv imra oaad and Mora taatad t» tta aeaa
Bunaar. Bw reaolta af «ia mattw taata abovad aa Voemvt
rattan betwHB «m antfa of «» iHOta ta tiM Mkla oiA Cfelation
l«a4».
F
fn 'k
L
F
ig
.-
1
2
F
r
ic
ti
o
n
T
e
s
ts
1
3
5
0
C
a
b
le
B
e
n
d
s
F
ig
,
1
5
C
h
e
c
k
in
g
o
f
S
c
a
le
R
e
a
d
in
g
s
t o
i
c
n 1
rF
ig
.
1
4
F
r
ic
ti
o
n
T
e
s
ts
9
0
°
C
a
b
le
B
e
n
d
s
3
F
ig
.
1
5
F
r
ic
ti
o
n
T
e
s
ts
4
5
°
C
a
b
le
B
e
n
d
s
I o
i
0
>
«lf7»
IhB yaattlts erf ^ m«tt<an testa rtunMA Xbm trUh-
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,fjt for «kU 2«a«i aa4 puUafa to JSfl ««r ttoa larmr voXSmtb
nS aaULaa. t» uimiige Iabs tor tha largir Miles
aflA pQlleys toA dJ. aa^Lea teatMl aaa tn loate fraa £<X>
to l^ie inmiKla tlta aremge frietitm laaa far 'fte eawU poX*
liafa warn Tte mstiai Soasaa allosed ta pwrwat tw ea«b
ImA tmnmm* aaa the load laawawata oaaA tag tba tasta ave
MMOatat ta TtKIa Tm. SaaiAasa we vas« aa mi^ifts •goel.
t«tw vtaA IsaS fwawit i^vea ttm a seartaia tdaS valostlgr.
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poaada aB« 8S.9 p^n^ at «ie rlAss. All teats wore ma aaMv
as aaarly ^ am aoaftlttaBS ezril fur&me ot proeedtire aa poaatUa.
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tite nodmlm warm taomtmA In tSm trmm me alne^
deeeri^a nut tn» MbXw sttaeTM to tzw trvM «sM«
Xaops et tli« plates, pialiA soft vifies* TIhi ««»l^t basleets
«ltl^ Millets 9<^«el to ft 40 mils an tear wtnA «sm attaotisiS ts
tte st^HT ani of tta* T?» wights or loads for ©p«h
oAditjtoml 5 mils par teor irimd T^oolty InamMsant wspo sue*
osssiTaly addsd ia ve^ilav wdar^ tbs li4g^tmt loads lioiais
aipllod flsot aikl ths hmntiar loads l«(9t» Defiaetlons on thm
doflsetioa tfMrts varo aarkiaft idth tba Isad msntarw at
intormXs* Tho ttwas «os «2iaslcsd for deflaaticm^ tofsaro aai
oftOT loading sad no &pproQiata.o denoetim was notod*
Tbo nsatim of mmSbmvm and Joittts sas otewvod at all
hi^ar loed iMimma%n and tba roAilte wars r>Mordod*
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Fig. 16
Plate Joint Failxare
Dxsc^sx^ir OF
r«:utl&g to thm tctoi mt muM.
Aofleotlosut ?mS otbsr rt^ ot loxae ^»orv«A on tho truss
tmtor test, «r® enumerated sopomtoly «nii» m^fi p«3^£eut£T
tent Im-slTea. t^fXeetlQiie ae roeerftoS «n jpotgeioi
tMft ^ original is flgmre Xd»
JSBiM* 1
Tbe aodcX im*A ia tkta test mu» • AtQtllmttea
•r tte ClyA* teva tn»» aotd wastiMMl a* obom ia. tiesn ft*
Tb* Ai^Mtiogui ^ tb&s aotel ««r« nlstlTOly aoBlt wiiai
•isA XMdB ot l«m TO BdlM ptr haw, but tiuvMiMA wttli
Vbm loefi* Aft«r loirf 16* tUS sIIas p«r bow wlaA) tb«
ttos ms ooatlauew* mttbaut ediltioaai lo«4e, mt&l maplat*
fliUm oetnanwA, tietof X9.
'lik* fallun ot laoael oeoomd ftftvr tte appliamtUm
of load 1& tts Btuted, «m to AlXvan ot txm iotnta mt tb* l«n
(or «ta*H«d) ?Xate. The twvoB liSM. ott «b« i^leta, tb*
ot tlie teo mil brae** and tin aeils jmlloA »tt tbs
•all tlcc. One of tne wbJI , laitw «m ollfsbtly evacM, ttm
Qthet MniilBOd tmt aiX Bails to oash Wf psIloA ««l
ot ttmSr posttlena plat* naaiaatf SMoralr bk tte itate*
tbm OKouae ot fteilwa la Ulwtntad te tetau by neore 16.
wltii %h» a^lloatlon of lead IS, aquel to a »S mtle p«r
bow vla& wlecltr, t%e traaa naa llftaa to l/» Isob atom
tte lett aiBtasM twTMMd vlth tl» ftpplleatlon
or o&«b ^diticaial Xoo«i, to 6/8 ot wn inA vltit 1«&4 X5»
3o wtimoss, d«PXoetlOGS w otmino in et^vsr mUMUW ooft
Jointo stt t3m tnmB vnre AcriBe to«t, alth09(li
^roTlBloss oero s^o rooording mMa teto of 4o«btMl
ISSllS* £
Th« no**! «w*d for this tcrt naa n rwnllcMi of tbc aodtJ.
of twit SO» 3U
S»eera«a teflMttens Amlfie tbi«? rua mm 61^ lagm at
tkv riaiea t^ tliom reeoMatf ts tMt Tlo* 1 ct mm
C««pl4itB fBllore ooeatrad «itli th« aasm loaAiae am in tn«
tmmet t«st* Vba nmmnar «ie eevaae at t»iXwem m«em «lae ateUar*
•Rm tMaa mis lin«< 1/B of u inok eft the l«ft plat«
vltb tlia appIlsetSoB of loaA Hb* 6 ( a VS ail* par teier vlnft
tvlseity.) Ttia apaae b«t«aaa tii» t«a aaROan laarasaad with
aaah XwA up to tneh^ «rith tba appllastlaa ot lead IS, cftar
aiUeh oon^lata falltoe oeamrrad. All otber &wi^b«x« witA Jolnta
rasained lutaet and aa other tvaaSoaassati tn any of ttm»» van db"
aarvad.
1
Tbfi 8si» wMel fwed la tast so* X, t»at repairod and r*->
var»a« IB Its rooltioB in tiia teat ftann, «as tms tar
tast* It m« foFtnagr aoAiflaA t>y beltlne a 1/b* z li" x 19*
wtal atnv ar aat tz<on orar tha outer adga of tisa tmaa aal
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mwmr tlw plate JotitU Xb tWLg mcjr tins <»«*• tmm tt«d to thm
«U1 tMbt wttH i« JC li* !•« VaeaaOk tbs wmUi aitzav
mi late rrtvA*. fttth«r tetaU* vf ahMOi in ttgmm •
•aft IT.
n* dcflMtioB* taawa at tte rU^ namea Se)£ af «w
MOW OaXleetioBS of tast 9a» 1*
Thla «nM8 au net tell eftor aU tte Xaa&a, a«»l ta a
wind valMltjr of 140 atilM pw tear, mf
Y<ltb tha amioattaa mt 1mA tl tamm was lina< a(r
tlM Imn i^ta 1/3 af sa laeb. m atter qocMUftla «en««tlaBa
er wanliniwtir af mij neaten or jotata awa eAawva*. Xa aiAar
to idMak ^ ^aatteil^ of tba tvaaa fkaalae* oU «te laada aara
nuMvd a»apt laaA %• 1 and tba AaaastSaa raaofiiaA* tta
vaatota wra atem tte AattaA Itaa^ fl0nxa 19^ taat B»* &
i.
tba wdal aaat ta tbla tms% aas tiw aaae aw aaeA ta tast
B»* e, l»«it xapatMC, raroFaat la Ita poeitlan» aad aoAiflet aa
dasaribeC ta taat sa* 3*
Tte MlaMiaa af thta wA^ aaa ms^ eaaatcv fttea la taat
mu s \mt «ti]r 1^ aa larce aa la »»• C aaS «ay 90^ m» laae*
ea ttiraa af taat sa* 1>
Aa la taat ll»* S» tte tnaa 414 aat faU wtU 19 teora
aftar all laaAa ware i^pliaA, iftao tte aaaatlae telta ha& ateec«4
aat af tte I«Ct atala aat tte rltftt a*«la «Mra i^ltt* ab tte
rr
•4#AMdmna%A9•%%«|
MMvtMgFopm(*€twradU^noqsm)*mx^«nm
*Xa•ofi'P®®!TWEW»KJ«•nwf«»»K/«
tUtApMwaoin;•wmmt•lUmuw^
a/t»«WTT««*%«l*•«»»otJOwil^wnxWow*
«9*TT<^apMt9«T«OICI9%mpaoTnmpfM*vmt^vM
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Stam tiiaaisr tMt« fearo b««tt wskftc oa other tyj>M of l>«n roof
n;^«x1t0» tt wUl 1H» of intoMst to eoiqM» th^ Mas^fiA* Tho
siMi l«Ri»ste4 ^WBt nftor «» rwontly itmatlgfttoa by Cloife
tho aoOlfloA c2yAo Xtra itwf trm frmliie* oafl tbo nodlfiei
bneod trP* •• toot^ ^ S9\mmfn {^) «ro tMlti^WI tfel»
parlaom*
AgrapliiofiX omporlooii of tbo typM of stTOAtwo 1« otiom la
fIgiaw SO* «hi6Ji i«« ir^opod fapom tho oxiveapltieatftl toto of the
laroetl^tara nosod* Tho do£lo«tioB of the slood XmimtoA seftOP
%TP* of ooatTOfttlOB iB tlio tiirge«t of tb« throo l» tbl« ooaptfiBOi*
Tbo zsoAlfiod ClTdo troae mham the erooto#t irlgWity end ooiq»eire«
flEvoreUXy la otmoff^ with the ottwr t«o typme of eoaaatroetioiu
Zt 18 wriAent that r%l4itT ie e pertioolco* edffti&tege of etqr
jRnBelse In tbat It redaeoe the mtvwsw m otter miaor mb^wb
ottOh «e *£»etliie« iKin6m fimrtee* enA rooflz^*
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8» clyis towm not txamm im tJ» only ooo ot tbo
stetlMtlly iolwtwto tasm aaA ftootgoofl «i t&o t>aol» ot titn»m
MuOyaio*
5, nto Clyde tate *ru»« fnotias 1« *!>• **•* ooweleel
typo of b«m roof CiWBlBe •"* tNeoiwo wm oti^oofeoA
fgr fttrtber tooto oad iurootlsBttoB i« roSM* *• *!>•
smoiA teftwotloa of tbo matim of »!•« m tatUtiws.
Uim nui Glyio Iwaaa twos *•» «oo1»mI «a« *•«*•« »y cxyte
wSai pro»w*oo onlyt Kfelrti ««« il»o owteaeiy p»ottoo
mX t\mt ttao*
XI. loota OB fteU 00010 ao4elo «*poiMil»o la
Mrt to bo Wi«ila *too fiMsmo ItBlto tafolvoC.
IB. The nodols nAaeoA to oao-iialf oi*o In oil lioowp
dlHonsleee 0*0 tfco *»o* pHWtlool for tlwwe teeto.
15. Tho MBflelB oow «ooto« ky aispUeSae «» wte« piiooouion
wltii farooo (mlfilttot s«lMBrs •»« eofclee) o^ol
fa imgnttTB'*- o»S dtooetlOB *0 miai loods at ^^Iflo* *olooltioo«
14, spoeiol oqalpaoat saob ao palleisro. Oofloottaa rooonH-
mt ivpoietuo ana • toattse feaao w diwlene* for tliooa taota*
jU, ttto *o8T>lto Of tew teata ladlcatofl e wort Joint at the
plate aaA wm rolafaroo* with a flat l»n stnp*
!«• lIMBlto of tho Bsaiflod t*ooa (MlAfeooeA at tbo plate
wttti mrrnp too®) iaAioote tbet tt loovtaoo a ftetov of aaX^ of
S ao to wtiKl *rtLoelty ana a faetor of aaftty of « aa ^ «la< loa*.
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Bm 'Sh» la thi» report, fbr fib* d«t«nUiatt*
ti<m ettd ealottlatiaMDi of iiisd£( loada Is & d«iii«t
over o^rwtteto imf^iiocstlog MI7 rswrar^*
9* The imsaim
mm ^tt^;etad aaft omd a» ft tesla toT tlia detfiifvUmtim ^
9ted ioada^ a teffls ftsr b&xia vmt %v^m
^^%0i end prcHmhl^ ^vl4ws a a^l faotor of
10* does lofitda oa a iKam roof tr&ssi^ wittiln
roaooivtble XSnlta, oouftt^mot tbo fflnd loafto and rodaoo %lio ,%
otrooaos oa tte U^vltewl racnl^ofs during «iafta*
ru Xft ^ doaigB of barft rsof tnoffos* wtoro tl^o doad
loads aro rolatlTely Aaall miL viAd l^ads ^bsree^
£AX^ otruotwre ic lUcely to ba expoaoS to vl&da fmm
vanoftfi dlraetiofl^* e^l of the tntaa rttoold te do«
olgaad ror oqchiI oai^eowSw crad taxeion X«Mla«
Tha (aydo bara troaa islth rel&f«peod plata ^iJBta^
fto daa^bodir ^d beaad m a probabia l^i^U wlmi vaXoel^ of
70 nllo£ pw IXQWf prmULo a feotor of aafoty of la wind
vaXoait? aadt a fnotw of eal^al^ of 4 la vlad loe^«
^ko Clydo tera ^!iiaa» alth raiitfi^^o^ plato Joii^s,
aa daoeribad, ie tiia tao^t rigid «md aooaomleal typo of b&n
roof mppoxt and e^j^TaroB la atraasth «it^ aiqr of
tbam*
I4» 1E%o aatml &|tplloeiti«n of loadfs 1*0 aoalo su^OaXa^
caob Xoad@ proporticmal to the iri»a Zoada in aaaeftlti^
and dlz^tlon* le tm aoosrete f^d preeticpl mal3kod of
%•
T"{
F,
*eTSr*lBpjeipessBHisaET^«Y«a^•TVrciM:
•MQYMod«u»coStwv*«u»Ofciwivei3uttt|«u»W
••twQ»8|3}bsto•eoG•jtas?anBTeeaeeei•&*?*99^*8
•3SSI*e-S£x:9t-«mkaa'u^m"sShje
•Me*mm•sje^9en^>o<l<2QB»#tra^a«««i•«•?«4
•^1
•m/Bi•«««?'AiNvrm?•t'Wis•BOS*tnM^n
^rnaniduTSftTn^nxajsm>x«|^tawvmaJNBtH*3(2at&*t
*(S8)•>!£*90»1|»^TW|3f<IO
•Stei•»!•»t-w•SOTfMTW*
fi^tnp•oSfsmwAottn»9*0*s
NHWt
*£8flfsart*JC9V'ti*a*^^BhlYrnn%»)au[«>n
•sax^ram^Bs^apHus-vvsit•atnittn*jC<|i«rir»»'s*£1*t
•ss»l*«W1
•mbt*^9noo«>oZ'JLcMqn*«TS«i^^^tviOaa
'jetuTsutBnipjnJtxamm»VXfo«0T8«pma•/iamjj*«Bz«s*ft
•tssst•*»«*MliaGTT*tO{8atP«^t»*»«
«!9b^hub4vnta00'Ut3azTUtO*80S*»m*8
•9f6Tfw
Stet•'CS-OIB'6"saBStj•«|Sag'JS?•ses•aws?
{•s«B^iu»cWDB.Swttat^inwa)'*«1^•fJ&tr*JNMir*t
ffioiomamsm
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•QCBT
•9M-«a9*<*vn&MM**8«cit•«iMBfmiktvamiae•3f«Nt
"Vam•VftmTWS*MBf*H*£*«Bf89|^ym<S"tMiiCHfl
•o«8T•8-^*»T•«««nnfSag"Brtr
_*mb•aim••wa^jnsufsoxaTQtoera*3{»t<%«&ixt3C*c3
"<»8X•mrr»«ntJop
i*ITiWWWWHH»wri—lHil•V«i3»:;eeniN|*|«8ni$AJm%es
fmiiinu*K"weiwiB-emsFtwpo«*0"v'cpuntriC^
•nma•••fMsvt'aaqoai—amanqoaribsfaSB^pxTn^
aeMaaMjedE-^ii'•jbis*9»&4iisa[3(ou«A'0*f'^ei^rtuKZ*«s
"9901•0as-*8**O»SHiaMw
«fSflSnHBomicdvofnoev^waiaa^•i.'O'S'mSbtqxx*^8
•cast"oa-aft•«"mm.*«•••s
•nJtamta^os•aSatVtrnqtvmsaatfOtl•V«<]CT7*«KP|SeB•OS
*«»(t*fluc<intT9aiifftisJ(o
•mm•anc»9«n3mvo*X»aa<»««£,•£*3*j|Baao'ST
•ae«T•sT-n»aT
•«nv•fS?JO•«<e•jmw•«••«»««h»4W%va
-pwtaMi^Mas*aT'OS*aa«a»pBfpia*wr
•SK«I•{»tglST
•tdKt*8"Awoo:B|qwraaMg'^Sgmm*«wts•a
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as* siMHaeMac, Jb R* isbA a«awt, h» k Me%uarlai atviM*
««ni 9t «tas. ctvu s&Bttt. S;a8a<«3. isaft.
>7« Aibmelu wtJiA lAafia en taildungs* Jsar* ^«fc«
3»e. SBi^ xsfsn.'-oe. 18X4.
88* livlBTleh. Hitao Bnun aoX i«i iMte* s« nrihinwr
Jb Ofet Oiimm, aaHwliftmg» Baiiwiij* ?• isso*
s*. aksitett, ;r< l* bmb nwr twivu ^aw* sm. of
aitfU xnas. lXt67-do. ivis*
so* &» Um in limrtlflBttoa ot pgmmae aad «•«{»
pie&ttMkI m •tcoetarmi vtaO. a«B«MtMr FoljrtMitBl#
XBBtiteta* swetnwMPing mwIm si» lasx*
au saqrlev* 0» s* Cvmli^iae tki* eooirtxy ootwtsr
Uft* »t«8-90. 19a.
ai» 3Imhm, BbnrH A. sifgn wtaa pmtsmvM oa t«ll budlHeee
«as rra^iiiam^ l«i£3-38. inso.
as. n> s. nawt pgo«m>*m uOtomfgy, 9t v«n«u« nads
e>wm tm. thMi Vm Sm s. Wrwt irodaetm tetentarjr.
T4Whalo«l not* 1(31.
3«* satMB* g. ite lammt mot*
sat^ B. *. l:m<-?6» 1S90«
•i^battaD•%9%smtm,•wmtVMmtinwmJO
%wm%3iwimxwnfo**iauaae^*£*m•£rEaf««4ki**j|miM8MiM9ii»
inaVMAHO?a|«i«aet*%vmua^«Wwwmwe
»OBirC«B9TAlVBf»K«a9«@«^3E»•!wiWMSdteMS
••aetTCD«m9wus*aoT<aB«iT8sa-{«iti«T°a|J(9vtoxmm%am(Sm
JOvumfiBKaavRO4%oar^o%mn%votfOMTSsmi^maaaB
pnmrafOistemjo««•«n»Tft»
*«9>VfMam'fJOeinwilNwinirii
sBfi»t«aYa«isii»bb—jiTaa«%Mww«|£
